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(54) MANUFACTURE OF ORGANIC EL ELEMENT AND ORGANIC EL DISPLAY UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an element 
having high efficiency and high color purity and capable 
of realizing a high definition by forming picture element 
electrodes, a hole injection layer or a hole transport 
layer, red and green light emitting layers by an ink jet, a 
blue light emitting layer by application and a cathode in 
order on a transparent substrate. 
SOLUTION: Picture element electrodes 101, 102, 103 
are formed on the transparent substrate 1 04 such as a 
glass substrate, and next, a barrier rib 105 is formed to 
fill up the respective pixel electrodes 101, 102, 103. 
Next, the hole injection layer or the hole transport layer 
120 composed of an organic compound is formed on the 
respective pixel electrodes 101, 102, 103. Then a red 
light emitting layer 106 and a green light emitting layer 
107 composed of an organic compound are formed as a 
pattern by an ink jet method, and a blue light emitting 
layer 108 composed of an organic compound is formed 
by an application method. Then a cathode 1 1 3 is formed 
to obtain an organic EL element. The ink jet method can easily perform fine patterning of a light 
emitting layer in a short time, and can easily and freely control light emitting capacity such as 
coloring balance and luminance. 





* NOTICES * 



JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of an organic EL device of structure which pinched a hole 
injection layer or an electron hole transporting bed characterized by comprising the following, 
and a luminous layer by the anode and the negative pole. 

A process of forming a picture element electrode which acts as the anode on a transparent 
substrate. 

A process of forming a hole injection layer or an electron hole transporting bed which consists of 
organic compounds. 

A process of carrying out pattern formation of the red and green luminous layer which consists 
of organic compounds with an inkjet method. 

A process of forming a blue luminous layer which consists of organic compounds by the applying 
method, and a process of forming the negative pole. 

[Claim 2]A manufacturing method of the organic EL device according to claim 1 providing a wrap 
demarcation membrane except a pixel on said substrate. 

[Claim 3]A manufacturing method of the organic EL device according to claim 1 or 2 forming 
membranes by the applying method, making a poly thiophene derivative and a fluid containing a 
silane coupling agent heat~harden at least, and forming said hole injection layer or an electron 
hole transporting bed. 

[Claim 4] A manufacturing method of the organic EL device according to claim 1 or 2 forming 
membranes with an inkjet method, making a poly thiophene derivative and a fluid containing a 
silane coupling agent heat-harden at least, and forming said hole injection layer or an electron 
hole transporting bed on the anode of a picture element part. 

[Claim 5]It is a manufacturing method of an organic EL device of a statement 4 either from claim 
1 forming membranes with an inkjet method, making a fluid which contains a precursor of poly 
para-phenylene and its derivative at least heat and conjugate, and forming said red and green 
luminous layer. 

[Claim 6] It is a manufacturing method of an organic EL device of a statement 5 either from claim 
1 which applies a fluid in which the Polyful Oren derivative was dissolved for said blue light layer 
at least, and is characterized by making it dry and forming. 

[Claim 7]It is a manufacturing method of an organic EL device of a statement 6 either from claim 
1 irradiating with plasma of fluorocarbon gas after forming a hole injection layer or an electron 
hole transporting bed on the anode, and forming a luminous layer after that. 

[Claim 8]It is a manufacturing method of an organic EL device of a statement 6 either from claim 
1 irradiating with plasma of fluorocarbon gas after forming a hole injection layer or an electron 
hole transporting bed on the anode and forming a red and green luminous layer, and forming a 
luminous layer after that. 

[Claim 9]A manufacturing method of the organic EL device according to claim 7 or 8, wherein 
said fluorocarbon gas is CF4. 

[Claim 10]A manufacturing method of the organic EL device according to claim 7 or 8 irradiating 
with oxygen plasma before irradiating with plasma of said fluorocarbon gas. 

[Claim 1 1]An organic electroluminescence display having the organic EL device created with the 
manufacturing method according to any one of claims 1 to 10. 

[Claim 12]The organic electroluminescence display according to claim 11, wherein a TFT element 
for driving each pixel is formed on said transparent substrate. 

[Claim 13]The organic electroluminescence display according to claim 11 or 12, wherein a 
protective film is formed on said negative pole. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method and organic 
electroluminescence display of an organic EL device which are used for the display part of 
information machines and equipment, such as television and a computer, and an electric 
electronic item. 
[0002] 

[Description of the Prior Art]Development of electroluminescence devices using the organic 
matter as an emitted type display of light replaced with a liquid crystal display is accelerating in 
recent years. How to produce a low molecule with vacuum deposition as an organic EL device 
using an organic matter, as shown in 913 pages of Appl.Phys.Lett.51 (12) and 21 September 
1987, The method of applying polymers as shown from 34 pages of Appl.Phys.Lett.71 (1) and 7 
July 1997 is mainly developed. When especially colorizing by a polymers system, by using the ink 
jet method, it is observed from the ability of patterning to be done easily. In using these 
polymers, it forms a hole injection layer or an electron hole transporting bed between the anode 
and a luminous layer in many cases. Conventionally, as said buffer layer or a hole injection layer, 
the conductive polymer, for example, a poly thiophene derivative, and the poly aniline derivative 
were used in many cases. In the low molecule system, the phenylamine derivative was used as a 
hole injection layer or an electron hole transporting bed in many cases. 

[0003]Pattern formation according a luminous layer to the inkjet method of polymers system 
material as shown in JP,10-153967,A and low molecule system material The method formed by 
the laminated structure by vacuum deposition is also proposed. 

[0004]In the polymers stratification, spreading and patterning can be performed at once by the 
inkjet method. The material to be used can be managed with necessary minimum. On the other 
hand, a spin coater etc. are simple for the machinery to be used, and it can be managed with the 
method of applying the outside of it. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when patterning and laminating using the 
conventional applying method, what is called compatibility in which the solvent of coating liquid 
dissolves the already formed organic layer poses a problem. Multilayer structure for raising 
luminous efficiency could not be taken, but it became an uneven continuation film, and the 
phenomenon which does not emit light depending on the remarkable decline in luminous 
efficiency or the case has happened. Specifically, they are a luminous layer a hole injection layer 
or an electron hole transporting bed, red, or green, a red or green luminous layer, and a blue 
luminous layer. A compatible solution occurs between a hole injection layer or an electron hole 
transporting bed, and a blue luminous layer. 

[0006]The technical problem of the luminescent color not changing, even if the dopant added in 
order to shift a luminous wavelength does not function effectively but carries out pattern 
formation of two or more kinds of fluids with much trouble, since the film was mixed occurred. 
[0007]The place made into the purpose of this invention then, by carrying out pattern formation 
of the multilayer structure as a design, without carrying out a compatible solution by organic 
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layers, when forming all the organic layers using the applying method, It is in the place which is 
one of the places which provide a higher definition organic electroluminescence display with 
higher color purity with higher efficiency, and provides the manufacturing method with the high 
productivity in which big-screen-izing is possible. 
[0008] 

[Means for Solving the Problem]A manufacturing method of an organic EL device of means 1. 
this invention for solving a technical problem comprises: 
A hole pouring layer or an electron hole transporting bed. 

A process of forming a picture element electrode which acts as the anode on a transparent 
substrate in a manufacturing method of an organic EL device of structure which pinched a 
luminous layer by the anode and the negative pole. 

A process of forming a hole injection layer or an electron hole transporting bed which consists of 
organic compounds. 

A process of carrying out pattern formation of the red and green luminous layer which consists 
of organic compounds with an iokjet method, a process of forming a blue luminous layer which 
consists of organic compounds by the applying method, and a process of forming the negative 
pole. 

By this composition, all the organic layers can be formed by the applying method. 

[0009]In the means 1 for solving the means 2. aforementioned technical problem for solving a 

technical problem, it is characterized by providing a wrap demarcation membrane except a pixel 

on said substrate. This composition can attain a multicolor high definition easily. 

[0010]The means for solving a technical problem 3. — in said The means for solving a technical 

problem 1 or 2, form membranes by the applying method, a poly thiophene derivative and a fluid 

containing a silane coupling agent are made to heat-harden at least, and said hole injection layer 

or an electron hole transporting bed is formed By this composition, a luminous layer, an 

incompatible hole injection layer with suitable ionization potential, or an electron hole 

transporting bed can be formed easily. 

[001 1]In the means 1 or 2 for solving the means 4. aforementioned technical problem for solving 
a technical problem, On the anode of a picture element part, form membranes with an inkjet 
method, a poly thiophene derivative and a fluid containing a silane coupling agent are made to 
heat-harden at least, and said hole injection layer or an electron hole transporting bed is formed. 
Thickness is correctly controlled by this composition only to a picture element part, and a 
luminous layer, an incompatible hole injection layer with suitable ionization potential, or an 
electron hole transporting bed can be easily formed in it by it. 

[0012]The means for solving a technical problem 5. — in said The means for solving a technical 
problem 1-4, form membranes with an inkjet method, a fluid which contains a precursor of poly 
para-phenylene and its derivative at least is made to heat and conjugate, and said red and green 
luminous layer is formed By this composition, a hole injection layer or an electron hole 
transporting bed and a blue light layer, and a red and green luminous layer with high color purity 
with sufficient efficiency that is not dissolved can be formed easily. 

[0013]The means for solving a technical problem 6. — in said The means for solving a technical 
problem 1-5, a fluid in which the Polyful Oren derivative was dissolved for a blue light layer at 
least is applied, and it is made to dry and forms By this composition, a hole injection layer or an 
electron hole transporting bed and red or a green emission layer, and a blue luminous layer with 
high color purity with sufficient efficiency that is not dissolved can be formed easily. 
[001 4]The means for solving a technical problem 7. — in said The means for solving a technical 
problem 1-6, after forming a hole injection layer or an electron hole transporting bed on the 
anode, it irradiates with plasma of fluorocarbon gas and a luminous layer is formed after that By 
this composition, a fluorinated compound layer can be easily formed on a hole injection layer or 
an electron hole transporting bed. Matching of energy level of an interface of a hole injection 
layer or an electron hole transporting bed, and a luminous layer can be taken, and improvement 
in luminous efficiency and reduction of driver voltage can be realized. 

[0015]The means for solving a technical problem 8. — in said The means for solving a technical 
problem 1-6, after forming a hole injection layer or an electron hole transporting bed on the 



•JP-A-2000-208254 



5/19 



anode and forming a red and green luminous layer, it irradiates with plasma of fluorocarbon gas 
and a luminous layer is formed after that By this composition, a fluorinated compound layer can 
be easily formed on a hole injection layer or an electron hole transporting bed, and a red and 
green luminous layer. 

[0016]In the means 7 or 8 for solving the means 9. aforementioned technical problem for solving 
a technical problem, it is characterized by fluorocarbon gas being CF4. By this composition, a 
fluorinated compound layer can be more efficiently formed on a hole injection layer or an 
electron hole transporting bed, and a red and green luminous layer. 

[0017]In the means 7 or 8 for solving the means 10. aforementioned technical problem for solving 
a technical problem, it irradiates with oxygen plasma, before irradiating with plasma of 
fluorocarbon gas. By this composition, a fluorinated compound layer can be more efficiently 
formed on a hole injection layer or an electron hole transporting bed, and a red and green 
luminous layer. 

[0018]The means for solving a technical problem — an organic electroluminescence display of 
1 1. this invention — the means 1-10 — it has the organic EL device created with any or a 
manufacturing method to boil By this composition, efficiency can provide a high definition high 
organic electroluminescence display with high color purity. 

[0019]In the means 1 1 for solving the means 12. aforementioned technical problem for solving a 
technical problem, a TFT element for driving each pixel is formed on a transparent substrate. By 
this composition, big-screen-izing is possible and efficiency can provide a high definition high 
organic electroluminescence display with high color purity. 

[0020]In the means 1 1 for solving the means 13. aforementioned technical problem for solving a 
technical problem, a protective film is formed on the negative pole. A reliable organic 
electroluminescence display can be provided by this composition. 
[0021] 

[Embodiment of the Invention] Hereafter, the manufacturing method of the organic EL device of 
this invention and an organic EL device are explained in detail based on the preferred 
embodiment shown in an accompanying drawing. 

[0022](Example 1) Drawing 1 shows the 1st example of the manufacturing method of the organic 
EL device of this invention. The figure shows the manufacturing method of the full color organic 
EL device of three colors. The process of forming the picture element electrodes 101, 102, and 
103 on the transparent substrate 104 as shown in a figure, The process of forming the hole 
injection layer or the electron hole transporting bed 120 which consists of organic compounds on 
this each picture element electrode, The process of carrying out pattern formation of the red 
light layer 106 which consists of organic compounds, and the green emission layer 107, It is a 
manufacturing method of the organic EL device which has the process of forming the blue light 
layer 108 which consists of organic compounds, and the process of forming the negative pole 
1 1 3, and red and a green luminous layer are formed with an inkjet method. 

[0023]While the transparent substrate 104 is a base material, it functions as a field which takes 
out light. Therefore, the transparent substrate 104 is chosen in consideration of the penetration 
characteristic, thermal stability, etc. of light. As a transparent substrate material, although a 
glass substrate, a transparent plastic, etc. are mentioned, for example, since it excels in heat 
resistance, a glass substrate is preferred. 

[0024]First, the picture element electrodes 101, 102, and 103 are formed on the transparent 
substrate 104. As a formation method, although photo lithography, a vacuum deposition method, 
sputtering process, the metal fog method, etc. are mentioned, for example, being based on photo 
lithography is preferred. As a picture element electrode, a transparent pixel electrode is 
preferred, and a tin-oxide film, an ITO film, the multiple oxide film of indium oxide and a zinc 
oxide, etc. are mentioned as a material which constitutes a transparent pixel electrode. 
[0025]Next, the septum (bank) 105 is formed and between each of above-mentioned transparent 
pixel electrodes is filled. Thereby, improvement in contrast, prevention of the mixed colors of a 
luminescent material, the optical leak from between a pixel and pixels, etc. can be prevented. 
[0026]Especially if it has endurance to the solvent of an EL material as a material which 
constitutes the septum 105, it will not be limited, for example, inorganic materials, such as 
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organic materials, such as an acrylic resin, an epoxy resin, and photosensitive polyimide, and 
liquid glass, etc. are mentioned. The septum 105 mixes carbon black etc. in the above-mentioned 
material, and is good also as black resist. As a formation method of this septum 105, photo 
lithography etc. are mentioned, for example. 

[0027] Furthermore, the hole injection layer or the electron hole transporting bed 120 which 
consists of organic compounds is formed on this each picture element electrode. First, on the 
patterned transparent transparent substrate 1 with the anode, oxygen plasma or after carrying 
out UV irradiation processing, the substance which can serve as a hole injection layer or an 
electron hole transporting bed was produced. The example containing a poly thiophene derivative 
was shown as a hole injection layer or an electron hole transporting bed. As a poly thiophene 
derivative, PSS (polystyrene sulfonate) was added if needed using by TRON P put on the market 
from the Beyer company, gamma giycidyioxypropyi tnmethoxysiiane was used as a silane coupling agent made 
to construct a bridge, as a solvent — methanol and ethoxyethanol — adequate amount ###### - 
- the spin coat of this was carried out on the glass substrate in which the transparent electrode 
was formed. It overheated by a 200 more ** vacua for 1 hour. The hardened hole injection layer 
or electron hole transporting bed became insoluble to a common solvent. Thickness was 200 nm. 

[0028]An organic luminous layer is formed by a predetermined pattern on each picture element 
electrode. Things of an organic luminous layer are preferred 3 among these it is 

preferred to form red and green with an inkjet method. 

[0029]In the example of drawing 1 , after forming the red light layer 106 and the green emission 
layer 107 with an inkjet method respectively on the picture element electrodes 101 and 102 via 
the hardened hole injection layer or the electron hole transporting bed 120, it overheated by a 
200 more ** vacua for 1 hour. Thickness was 100 nm. 

[0030]Here, an inkjet method makes a solvent dissolve or distribute a luminescent material, is 
breathed out from the head 1 10 of the inkjet printing device 109 as discharged liquid, and means 
forming the pixel of at least 1 color among red, the three primary colors which are green and 
blue, or its neutral colors. 

[0031] According to this inkjet method, detailed patterning can be performed simple in a short 
time. Luminescence ability, such as coloring balance by adjustment of the thickness by the 
change in discharge quantity or the concentration adjustment of ink and luminosity, is easily and 
freely controllable. 

[0032]In being a conjugate polymer precursor which an organic luminescent material mentions 
later, after breathing out each luminescent material with an inkjet method and patterning, by 
heating or optical exposure, a precursor ingredient is conjugated (membrane formation) and an 
insoluble luminous layer can be formed in a common solvent. 

[0033]As for a luminous layer, what consists of organic compounds is preferred, and what 
consists of a polymers organic compound is more preferred. By providing the luminous layer 
which consists of organic compounds, high-intensity surface light can be made possible by the 
low voltage. The rational design of an EL light emitting element becomes possible by broad 
selection of a luminescent material. 

[0034]The endurance of the luminous layer which especially a polymers organic compound excels 
[ luminous layer ] in membrane formation nature, and consists of a polymers organic compound 
is very good. It has a band gap of a visible region, and comparatively high conductivity, and 
conjugated system polymers have such an especially remarkable tendency. As an organic 
luminous layer material, the precursor etc. of the conjugate polymer organic compound 
conjugated with the polymers organic compound itself or heating (membrane formation) are used. 

[0035]When using the precursor before conjugating (membrane formation) as a luminescent 
material, adjustment of surface tension, viscosity, etc. is easy as discharged liquid of an ink jet, 
precise patterning is possible, and the luminescent characteristic and the shape of membranous 
of a luminous layer can be controlled easily. 

[0036]As an organic compound which can form a luminous layer, for example PPV (poly (#***- 
phenylenevinylene)) or its derivative, Polyalkylthio Foehn, such as PTV (poly (2,5-thienylene 
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vinylene)), PFV (poly (2,5-FURIREN vinylene)), poly para-phenylene, Polyallylene vinylene, such 
as a poly alkyl fluorene, a pyrazoline dimer, Kino lysine carboxylic acid, benzo pyrylium 
perchlorate, benzo PIRANO kino lysine, rubrene, a phenanthroline europium complex, etc. are 
mentioned, one sort or two sorts or more can be mixed, and these can be used. 
[0037]PPV which is a conjugate polymer organic compound also in these, or its derivative is 
preferred. It is meltable to water or a polar organic solvent, and the precursor before conjugation 
(membrane formation) of PPV or its derivative fits the pattern formation by an inkjet method. 
Since it is polymers, the thin film which was optically excellent in endurance for high quality can 
be obtained. PPV or its derivative can have strong fluorescence, since the pi electron of a 
double bond is also a conductive polymer delocalized on a polymer chain, the thin film of PPV 
can function also as a hole-injection transporting bed, and a highly efficient organic EL device 
can be obtained. 

[0038]At least one sort of fluorochromes can also be included by the constituent for organic EL 
devices in the case of using polymers organic luminous layer material. It is effective as a means 
to be able to change the luminescent characteristic of a luminous layer, for example, to change 
the improvement in the luminous efficiency of a luminous layer, or an optical absorption 
maximum wavelength (luminescent color) by this. 

[0039]That is, a fluorochrome can be used as a pigment material which only bears the 
luminescence function itself as a luminous layer material. For example, most energies of the 
exciton generated by the career recombination on conjugated system polymers organic 
compound molecules, such as PPV, are movable on a fluorochrome molecule. In this case, since 
fluorescence amount child efficiency happens only from a high fluorochrome molecule, the 
current amount child efficiency of an EL element also increases luminescence. Therefore, since 
the emission spectrum of a luminous layer also becomes a thing of a fluorescence molecule 
simultaneously by adding a fluorochrome into the constituent for organic EL devices, it becomes 
effective also as a means for changing the luminescent color. 

[0040]Current amount child efficiency here is a measure for considering luminescent ability 

based on a luminescence function, and it is defined by the following formula. 

[0041]eta E = red with high color purity and green can be made to emit light, and conversion of 

the energy / input electrical energy of the photon emitted, and the optical absorption maximum 
wavelength by the dope of a fluorochrome enables it to obtain a full color display as a result. By 
furthermore doping a fluorochrome, the luminous efficiency of an EL element can be raised 
substantially. 

[0042]As a fluorochrome used for a red light layer, DCM of a laser pigment, a rhodamine or a 
rhodamine derivative, perylene, etc. can be used. Since it is a low molecule, it is meltable to a 
solvent, and formation of the luminous layer where PPV etc. and compatibility were good, were 
uniform and were stabilized is easy for these fluorochromes. As a rhodamine derivative 
fluorochrome, rhodamine B, a rhodamine B base, rhodamine 6G, rhodamine 101 perchlorate, etc. 
are mentioned, for example, and two or more sorts of these may be mixed. 
[0043]As a fluorochrome used for a green emission layer, Quinacridone, rubrene, DCJT(s), and 
those derivatives are mentioned. Like the above-mentioned red fluorochrome, since these 
fluorochromes are low molecules, PPV etc. and compatibility are good meltable and formation of 
a luminous layer is easy for them to a solvent. 

[0044]Subsequently, as shown in drawing 1 , the blue light layer 108 is formed on the red light 
layer 106, the green emission layer 107, and the picture element electrode 103. Thereby, it not 
only forms red and the green and blue three primary colors, but it can bury and carry out 
flattening of the level difference of the red light layer 106 and the green emission layer 107, and 
the septum 105. Thereby, an up-and-down inter-electrode short circuit can be prevented 
certainly. By adjusting the thickness of a blue light layer, in a laminated structure with a red light 
layer and a green emission layer, a blue light layer acts as an electron injection transporting bed, 
and does not emit light blue. 

[0045]It is not limited especially as a formation method of this blue light layer 108, but can form 
also by the general spin coat method as wet process, or the inkjet method. In this example, as 
the blue light layer 108, the spin coat of the xylene solution of a polydioctylfluorene was carried 
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out, and it dried at 80 ** for 1 hour, and was considered as 100-nm thickness. 

[0046]A copolymer with a KISHIRU fluorene and other polymerization groups is mentioned to 

PORIJI which is otherwise the Polyful Oren derivative as a blue light layer, and an organic 

compound with a blue fluorochrome or an electron injection transportation function may be 

added. 

[0047]As an organic compound which can form an electron injection transporting bed, PBD, an 
oxadiazole derivative of OXD-8 grade, DSA, an aluminum quinolinol complex, Bebq, a triazole 
derivative, an azomethine complex, a porphin complex, a benzo OIKI diazole complex, etc. are 
mentioned. 

[0048]By forming two colors with an inkjet method among organic luminous layers, and forming 
other one color with the conventional coating method like this example, Since a full color organic 
EL device can be formed by combining with other organic luminescent materials used for an 
inkjet method even if it is a developing material which seldom fits an inkjet method, the width of 
a design spreads. As conventional coating methods other than an inkjet method, print processes, 
a replica method, a dipping method, a spin coat method, the cast method, the capillary tube 
method, the roll coat method, the bar coat method, etc. are mentioned. 

[0049]Finally, the negative pole (counterelectrode) 113 is formed and the organic EL device of 
this invention is produced. As the negative pole 113, metal thin film electrodes are preferred, and 
Mg, Ag, aluminum, Li, etc. are mentioned as metal which constitutes the negative pole, for 
example. The alloy which can use a small material of a work function other than these, for 
example, contains an alkaline metal, alkaline-earth metals, such as Ca, and these can be used. A 
metaled fluorinated compound can also be adapted. Such the negative pole 113 can be formed 
by vacuum deposition, a sputtering technique, etc. 

[0050]As shown in drawing 4 , the protective film 401 may be formed on the negative pole 113. 
By forming the protective film 401, the negative pole 113 and degradation of each luminous 
layers 106, 107, and 108, damage, exfoliation, etc. can be prevented. 

[0051]As a component of such a protective film 401, an epoxy resin, an acrylic resin, liquid glass, 
etc. are mentioned. As a formation method of the protective film 401, the spin coating method, 
casting method, a dipping method, the bar coat method, the roll coat method, the capillary tube 
method, etc. are mentioned, for example. 

[0052]The structure of the head for ink jets used in the manufacturing method of the organic EL 
device of this invention is shown in Drawings 6 and 7. The head 10 for ink jets concerned is 
provided with the nozzle plate 11 and the diaphragm 13 made from stainless steel, for example, 
and both are joined via the partition member (reservoir plate) 1 5. 

[0053]Between the nozzle plate 11 and the diaphragm 13, two or more ink chambers 19 and 

are formed of the partition member 15. The ink chamber 19 and the inside of ****** 
21 are filled with the constituent of this invention, and the ink chamber 19 and ****** 21 are 
opening them for free passage via the feed hopper 23. The nozzle hole 25 for injecting a 
constituent in the shape of a jet from the ink chamber 19 is established in the nozzle plate 1 1. 
On the other hand, the ink introduction hole 27 for supplying a constituent to ****** 21 is 
formed in the head 10 for ink jets. On the field which counters the ink chamber 19 of the 
diaphragm 13, and the field of an opposite hand, it is made to correspond to the position of said 
space 1 9, and the piezoelectric element 29 is joined. 

[0054]This piezoelectric element 29 is located between one pair of electrodes 31, if it is 
energized, it will bend so that the piezoelectric element 29 may project outside, and the 
diaphragm 13 which the piezoelectric element 29 has joined simultaneously is also united, and it 
bends outside. The capacity of the ink chamber 19 increases by this. Therefore, the constituent 
equivalent to a part for the capacity which increased in the ink chamber 19 flows via the feed 
hopper 23 from ****** 21. 

[0055]Next, if the energization to the piezoelectric element 29 is canceled, both this 
piezoelectric element 29 and the diaphragm 1 3 will return to the original shape. Since the space 
19 also returns to the original capacity by this, the pressure of the constituent of ink chamber 
19 inside rises, and a constituent spouts towards a substrate from the nozzle hole 25. 
[0056]In order to prevent a flight bend and fill of a constituent, the ** ink layer 26 is formed in 
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the periphery of the nozzle hole 25. That is, the ** ink layer 26 which consists of a nickel- 
tetrafluoroethylene eutectoid plating layer as the periphery of the nozzle hole 25 is shown in 
Drawing 7 is formed. 

[0057]Using such a head, by carrying out the regurgitation of red and the constituent 
corresponding green by a predetermined pattern, each organic luminous layer can be provided 
and a pixel can be formed. 

[0058]What has the following characteristics can be used for the organic luminescent material 
constituent used for an inkjet method in the manufacturing method of the organic EL device of 
this invention. 

[0059]As for said constituent, it is preferred that the angles of contact over the material which 
constitutes the nozzle face 33 of the nozzle which carries out the regurgitation of this 
constituent provided in the head for ink jets are 30 degrees - 170 degrees, and 35 degrees - 65 
degrees are more preferred. By having an angle of contact of this range, a constituent can 
control a flight bend of a constituent and precise patterning of it is attained. 
[0060]That is, when this angle of contact is less than 30 degrees and the regurgitation of the 
constituent is carried out since the wettability to the component of the nozzle face of a 
constituent increases, a constituent may adhere to the circumference of a nozzle hole 
asymmetrically. In this case, in order that attraction may work between the affixes which are 
going to carry out the regurgitation to the constituent adhering to a nozzle hole, what is called a 
flight bend that will be breathed out by uneven power and cannot arrive at a target position 
produces a constituent, and flight bend frequency also becomes high. If it exceeds 1 70 degrees, 
the interaction of a constituent and a nozzle hole serves as the minimum, and since the shape of 
the meniscus in a nozzle tip is not stabilized, the discharge quantity of a constituent and control 
of discharging timing will become difficult. 

[006 1]A flight bend means here that the position which the dot reached produces a gap of not 
less than 50 micrometers to a target position, when a constituent is made to breathe out from 
said nozzle. When the continuation regurgitation of the flight bend frequency is carried out on 
the frequency of 7200 Hz, it means time until the above-mentioned flight bend arises. A flight 
bend is cancelable by generating by the case where the wettability of a nozzle hole is mainly 
uneven, clogging by adhesion of the solid ingredient of a constituent, etc., and cleaning a head. 
Such frequent head cleaning is needed and it can be said that it is a constituent to which the 
manufacturing efficiency of the EL element by an inkjet method is reduced that this flight bend 
frequency is high. At a practical use level, flight bend frequency needs to be 1000 seconds or 
more. By preventing such a flight bend, high definition patterning is also possible and, moreover, 
can be performed with sufficient accuracy. 

[0062]As for the viscosity of said constituent, it is preferred that they are 1cp - 20cp, and it is 
more preferred that they are 2cp - 4cp. When the viscosity of a constituent is less than 1 cp, 
the content in said precursor and the material of a fluorochrome becomes [ too little ], and it 
becomes impossible for the formed luminous layer to demonstrate sufficient coloring ability. On 
the other hand, when exceeding 20cp, a constituent cannot be made to breathe out smoothly 
from a nozzle hole, but patterning becomes difficult unless the specification of a device, such as 
enlarging the diameter of a nozzle hole, is changed. When viscosity is large, solid [ the amount 
of / in a constituent ] deposits easily, and the occurrence frequency of clogging of a nozzle hole 
becomes high. 

[0063]As for said constituent, it is preferred that surface tension is 20 dyne/cm - 70 dyne/cm, 
and 25 dyne/cm - 40 dyne/cm are more preferred. By using surface tension of this range, like 
the case of the angle of contact mentioned above, a flight bend can be controlled and flight bend 
frequency can be stopped low. Since wettability [ as opposed to / that surface tension is less 
than 20 dyne/cm / the component of the nozzle face of a constituent ] increases, a flight bend 
arises like the case where it is the above-mentioned angle of contact, and flight bend frequency 
becomes high. Since the meniscus shape in a nozzle tip will not be stabilized if 70 dyne/cm is 
exceeded, the discharge quantity of a constituent and control of discharging timing become 
difficult. 

[0064]An organic developing material constituent suitable for the manufacturing method of the 
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organic EL device of this invention, What satisfies [ which were mentioned above / the angle of 
contact, viscosity, and surface tension ] a numerical value range about at least one, and should 
just satisfy conditions about the characteristic of two or more arbitrary combination, and the 
thing further satisfied about all the characteristics are still more preferred. 

[0065](Example 2) Drawing 2 is a figure showing the 2nd example of the manufacturing method of 
the organic EL device of this invention. 

[0066]In this example, after forming the picture element electrodes 101, 102, and 103 and the 
septum 105 on the transparent base material 104 like the 1st example, the hole injection layer or 
the electron hole transporting bed 120 which consists of organic compounds with an inkjet 
method was formed. The thickness after heating in a 200 ** nitrogen atmosphere for 2 hours 
was 50 nm. 

[0067]Although the material which constitutes a hole injection layer or an electron hole 
transporting bed, and liquid composition are the same as Example 1 , it is different from each 
other with the 1st example of the above at the point formed with an inkjet method. Thus, even if 
it is a high definition pattern by forming a hole-injection transporting bed or an electron hole 
transporting bed, the controllability of thickness is certainly good and an organic thin film can be 
formed. 

[0068]The red light layer 106 and the green emission layer 107 were formed with the inkjet 
method like the above-mentioned Example 1, and the blue light layer 108 was laminated on it. 
The organic EL device of this invention was able to be obtained by forming the negative pole 
1 13. The component of the red light layer 106, the green emission layer 107, the blue light layer 
1 08, and the negative pole 113 and the formation method are the same as that of Example 1 . 
[0069](Example 3) By this example, after forming a hole injection layer or an electron hole 
transporting bed on the anode, the example which irradiated with oxygen plasma and also 
irradiated with the plasma of fluorocarbon gas is shown. As a plasma generator, it can use 
similarly with the device which generates plasma in a vacuum, or the device which generates 
plasma in atmospheric pressure. 

[0070]First, the organic layer which comprises polyimide was formed between pixels, and next, by 
TRON P by a Beyer company was breathed out to the ITO electrode best quality of the picture 
element part, membranes were formed by the inkjet method, to it, and it calcinated at 200 ** for 
1 hour. Next, oxygen plasma and CF4 plasma treatment were performed on this, on the pixel 
which turns into a green picture element among these pixels next, DMI was dissolved in the 
solvent used as the main ingredients, the PPV precursor was used as ink, and pattern formation 
was breathed out and carried out by the inkjet method. Next, on the pixel used as a red picture 
element, it was made to dissolve in the solvent which uses DMI as the main ingredients, the PPV 
precursor which mixed the rhodamine 1 was used as ink, and pattern formation was breathed out 
and carried out by the inkjet method. After carrying out heat cure at 150 **, regurgitation 
desiccation of the xylene solution of a polydioctylfluorene was carried out by the ink jet method 
on the whole surface. 

[0071 ]Ca was laminated by vacuum heating vacuum evaporation by 200-nm thickness on it, 
aluminum was further laminated by the sputtering technique by 800-nm thickness, and it was 
considered as the negative pole. Finally the electric wire was pulled out from the negative pole, it 
closed by the protective film which consists of epoxy resins on the negative pole further, and the 
organic EL device was completed. 

[0072]Usually, the work function of ITO is about 4.8 eV, and a hole injection layer or an electron 
hole transporting bed is about 4.8-5.4 eV. The ionization potential in this surface was raised to 
about 5.7 eV by besides forming a fluorinated compound layer. For this reason, it became 
ionization potential almost equivalent to a luminescent material, the energy gap of a luminous 
layer and an electron hole transporting bed became small, and the hole injection was performed 
smoothly. As a result, the organic EL device with high energy efficiency has been provided. 
[0073](Example 4) The organic layer which comprises polyimide was first formed between pixels, 
and next, by TRON P by a Beyer company was breathed out to the ITO electrode best quality of 
the picture element part, membranes were formed with the spin coat method, to it, and it 
calcinated at 200 ** for 1 hour. Next, on the pixel used as a green picture element, DMI was 



♦JP-A-2000-208254 



11/19 



dissolved in the solvent used as the main ingredients, the PPV precursor was used as ink, and 
pattern formation was breathed out and carried out by the ink jet method. Next, on the pixel 
used as a red picture element, it was made to dissolve in the solvent which uses DMI as the 
main ingredients, the PPV precursor which mixed the rhodamine 1 was used as ink, and pattern 
formation was breathed out and carried out by the ink jet method. 

[0074]It heated at 200 ** among nitrogen for 2 hours, and after making it conjugate, CF4 plasma 
treatment was performed on this. Next, the whole surface was made to apply and dry the xylene 
solution of a polydioctylfluorene with a spin coat method. Lithium fluoride was laminated by 
vacuum heating vacuum evaporation by 20-nm thickness on it, aluminum was further laminated 
with vacuum heating vacuum deposition by 800-nm thickness, and it was considered as the 
negative pole. Finally the electric wire was pulled out from the negative pole, it closed by the 
protective film which consists of epoxy resins on the negative pole further, and the organic EL 
device was completed. 

[0075]Usually, the work function of ITO is about 4.8 eV, and a hole injection layer or an electron 
hole transporting bed is about 4.8-5.4 eV. The luminous layer with the largest energy gap is blue 
light material. The ionization potential in this surface was raised to about 5.7 eV by forming a 
fluorinated compound layer on a hole injection layer or an electron hole transporting bed. For this 
reason, it became ionization potential almost equivalent to blue light material, the energy gap of a 
blue light layer and an electron hole transporting bed became small, and the hole injection was 
performed smoothly. 

[0076]If the surface is fluorinated when carrying out pattern formation using the ink jet method, 
the situation where membrane formation in ink cannot be performed homogeneously may occur. 
In this example, the controllability of the green picture element and the red picture element was 
very good, and the pattern formation of them was able to be carried out. Since blue light material 
was formed in the spin coat, it has been formed to whole surface homogeneity. 
[0077]As a result, the manufacturing yield has provided the organic EL device whose energy 
efficiency it is high and is high. 

[0078](Example 5) Drawing 3 is a figure showing the 5th example of the manufacturing method of 
the organic EL device of this invention. 

[0079]In this example, after carrying out pattern formation of the picture element electrodes 101, 
102, and 103 on the transparent base material 104 like the 1st example, the hole injection layer 
or the electron hole transporting bed 120 which consists of organic compounds using a spin coat 
method was formed, without providing a septum. The thickness after heating in a 200 ** nitrogen 
atmosphere for 2 hours was 1 00 nm. 

[0080]Although the material which constitutes a hole injection layer or an electron hole 
transporting bed, and liquid composition are the same as Example 1, a formation method may not 
be limited to this, for example, may be an inkjet method, a dipping method, a spin coat method, 
the cast method, the capillary tube method, the roll coat method, the bar coat method, etc. 
[0081 ]The red light layer 106 and the green emission layer 107 were formed with the inkjet 
method like the above-mentioned Example 1, and the blue light layer 108 was laminated on it. 
The organic EL device of this invention was able to be obtained by forming the negative pole 
113. The component of the red light layer 106, the green emission layer 107, the blue light layer 
108, and the negative pole 1 13 and the formation method are the same as that of Example 1. 
[0082]This example is different from each other with the 1st example of the above in that a wrap 
detached core is not provided except a pixel, in order not to provide a detached core, 
manufacturing efficiency is markedly alike and improves. If it is a display which seldom needs a 
definition, it can manufacture enough by this method and excels in low-costHzing or large area- 
ization. 

[0083](Example 6) Drawing 5 is a figure showing the example of the organic electroluminescence 
display of this invention. 

[0084]In this example, the bus line 501 made from aluminum (gate line) was formed by photolitho 
patterning on the glass substrate 104, the thin film transistor which is not illustrated on it was 
formed, and the ITO transparent pixel electrode of 101 (red), 102 (green), and 103 (blue) was 
formed. After forming the septum 105, the hole injection layer or the electron hole transporting 
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bed 120 which consists of organic compounds with a spin coat method was formed. The 
luminous layers 106 (red) and 107 (green) were formed with the inkjet method, and the blue light 
layer 108 was formed with the spin coat method. Next, the negative pole 1 13 was formed with 
the vacuum deposition method, and the same organic EL device as the 1st above-mentioned 
example was manufactured. 

[0085]It pasted together so that the protective group material 502 might be fixed to the glass 
substrate 1 04 via the environmental seal 503. Next, the inactive gas 506 is introduced for this 
from the sealing 504 in inert gas atmospheres, such as argon gas, and the seal of the sealing 504 
is carried out to the last by the sealing material 505. By enclosing and carrying out the seal of 
the inactive gas 506, an organic EL device can be protected from the contamination and the 
environmental variation from the outside, such as moisture, and the luminescent characteristic 
of an organic electroluminescence display can be maintained. As for the sealing material 505, it is 
preferred to comprise material which does not penetrate the inactive gas 506. 
[0086]When forming the negative pole 1 13, it has arranged so that contact to the gate line 501 
can be taken. The gate line 501 plays the role which controls turning on and off of TFT provided 
for this every display pixel for selection of a display pixel per line. At the time of writing, potential 
of the gate line 501 of one line is made into a selection level, and TFT of this line is made into 
switch-on. If the video-signal voltage of a pixel corresponding from source electrode wiring (not 
shown) of each sequence is supplied at this time, the video-signal voltage can reach a picture 
element electrode through TFT, and can charge or discharge the electric charge with which even 
the signal-level level was covered at the pixel. 

[0087]Since there was no necessity of carrying out pattern formation of the negative pole, 

highly-minute-izing was possible. As for each pixel, the luminosity more than 100 Cd/m was 
obtained also by the low voltage not more than 5V. Since it is not a duty drive, it is restrained by 
neither a pixel number nor screen size, but the organic electroluminescence display of the big 
screen of 1 0 inches or more of vertical angles can also be driven with low power consumption. 
[0088]Although the thin film transistor is used as a switching element in the above-mentioned 
example of the active-matrix type organic electroluminescence display of this invention, It is also 
possible to use switching elements, such as not the thing limited to this but a switching element 
of other kinds and a one terminal pair network element, for example, MIM etc. A passive drive 
and static drives (a still picture, a segment display) are also still more possible. 
[0089]Per pixel, a switching element is not restricted to one but may equip 1 pixel with two or 
more switching elements. An example of an organic electroluminescence display which has two 
or more switching elements in 1 pixel is shown in drawing 8 . Here, the switching thin film 
transistor 142 transmitted the potential of the signal electrode 132 to the current thin film 
transistor 143 according to the potential of the scanning electrode 131, and the current thin film 
transistor 143 has played the role which controls a flow with the common electrode 133 and the 
picture element electrode 141. 

[0090]Next, an example of the passive-matrix (passive matrix) type organic electroluminescence 
display using the organic EL device of this invention is explained based on figures. 
r0091l Drawing 9 is an outline partial expanded sectional view of the organic electroluminescence 
display of this invention. As shown in a figure, the organic electroluminescence display of this 
example is arranged so that the scanning electrode 53 and the signal electrode 54 which were 
formed in the shape of a strip of paper may intersect perpendicularly mutually via the organic EL 
device 52, when manufacturing an organic EL device. 

[0092]The drive of such a passive matrix type is performed by choosing the signal electrode 54 
corresponding to each pixel, and impressing voltage, when choosing the scanning electrode 53 in 
order in pulse and choosing the scanning electrode 53. Such selection is controlled by the 
controller 55. 

[0093]In a passive drive type case, it is required to pattern a cathode (negative pole) and to 
carry out the separation for every line. For example, pattern formation of the negative pole is 
carried out by the mask deposition method and the laser cutting method. 

[0094]An example of the driving waveform of the voltage impressed to the scanning electrode 13 
and the signal electrode 14 is shown in drawing 10 . In the driving waveform shown in a figure, 
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sufficient voltage Vs to emit light is impressed to the selected pixel. The display density of a 
pixel is controlled by the waveform of the pulse width doubled with the gradation to display. On 
the other hand, the voltage Vn below light emitting threshold voltage is impressed to the pixel 
which is not chosen. 

[0095]In drawing 10 . Tf shows 1 operate time. Here, the case where it drives by the duty ratio 
1/100 is described. When the organic electroluminescence display which consists of an organic 
EL device of Example 2 was driven on said conditions, the white light of all-points light was 

1 00Cd/m 2 00. in the driver voltage 20V. 
[0096] 

[Effect of the Invention]Above, according to this invention, all the organic layers could be formed 
using the applying method, especially the ink jet method, and the high definition organic 
electroluminescence display with high color purity whose efficiency is higher than before has 
been provided with the manufacturing method with high productivity in which big-screen-izing is 
possible. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing the manufacturing method of the organic EL device of 
this invention. 

[Drawing 2] It is a sectional view showing the manufacturing method of the organic EL device of 
this invention. 

[Drawing 3] It is a sectional view showing the manufacturing method of the organic EL device of 
this invention. 

[Drawing 4] It is an easy sectional view of the organic electroluminescence display of this 
invention. 

[Drawing 5] It is an easy sectional view of the organic electroluminescence display of this 
invention. 

[Drawing 6] It is a flat-surface perspective view showing the example of composition of the 
printer head for ink jets used for manufacture of the organic EL device of this invention. 
[Drawing 7] It is a sectional view of the nozzle part of the printer head for ink jets used for 
manufacture of the organic EL device of this invention. 

[Drawing 8] It is a figure showing some organic electroluminescence displays of this invention. 
[Drawing 9] lt is a perspective view showing the general outline of the organic 
electroluminescence display of this invention. 

[Drawing 10] It is a figure showing an example of the driving waveform of the voltage by which a 
seal of approval is carried out to the electrode of the organic electroluminescence display of this 
invention. 

[Description of Notations] 
10 — Head for ink jets 
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1 1 — Nozzle plate 
13 — Diaphragm 
1 5 — Partition member 
19 — Ink chamber 
21 — ****** 

23 — Feed hopper 

25 — Nozzle hole 

26 — ** ink layer 

27 — Ink introduction hole 
29 — Piezoelectric element 
31 — Electrode 

33 — Nozzle face 

52 — Organic EL device 

53 — Scanning electrode 

54 — Signal electrode 

55 — Controller 

101 — Picture element electrode (red) 

1 02 — Picture element electrode (green) 

103 — Picture element electrode (blue) 

1 04 — Transparent substrate 

1 05 — Septum 

106 — Luminous layer (red) 

107 — Luminous layer (green) 

108 — Luminous layer (blue) 

109 — Inkjet printing device 

110 — Inkjet head 
113 — Negative pole 

131 — Scanning electrode 

132 — Signal electrode 

1 33 — Common electrode 

141 — Picture element electrode 

142 — Switching TFT 

1 43 — Current TFT 

120 — A hole injection layer or electron hole transporting bed 
401 — Protective film 

501 — Bus line 

502 — Protective group material 

503 — Seal 

504 — Sealing 

505 — Sealing material 

506 — Inactive gas 
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DRAWINGS 




[Drawing 2] 
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[Drawing 3] 




[Drawing 6] 
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[00 2 1] 

imx?>mt&c?mm ot. *«w<o*«e L*?-tf>« 

[0022] 1)01 li**H<0:&«E L*F 

±"5fc, *$HHK10 4±(cWIS*«10 1. 10 2. 

i o 3 *^fig-ri»xsi: . m&w%mm±.iz-wmti&>» 
^h^^iEn&xm^fziiiEimmm 1 2 0 
xgt . tn^ft^ <^ & £ ft&mtm 106. 

^iiHaBOTi 0 8*»ia-r6isk. mn 1 3£ 

iOfi^kSrltf&k-M.. 

[0023] mm&. 1 0 4 a. -£$mx~hht mmz 

[0024] *-T. iMHKl 04±i=, initio 
1. 1 0 2. 10 3SrJBliM-$. #J*2f&i:LTtt» fl 
* h U V ^7 7 A -. ^ u y 

y 4-<,z£&zti)W&L^. mmmmtLximwm 
mwMtfftt l< . wmm%m*mm.-t&ttmt lx 

ii. Mit^Xm. I TOM. KflMy^AkSHkEIS 
[0 0 2 5] Pifi (Ay?) _b 

[00 2 6] PSMl0 5^ffl«fi>ff^ttT{4. EL 
7>y7m$:MXLX77v?Ui;xhbLXi>J;^. Z 

a>mm. 1 0 5<mmmb lxh. mut?* v v 

[ 0 0 2 7 ] 3 6 fcttg-HJWWLtfc:. $1BHfc£Wj&»fc 

%hsHimj$&tz\tinimm 1 2 0 4 . t 



*-T40!l£SL*:. dt'Jf*7iyii*!:Lt, >U 
ZmZlt&i'yyti-yTVyTTflbLXIZ. rf Visit 

>V**i/7°u\:)V\'V tv^isisyy-zm^tz. mmb 

LX*9 S-)Vb^Y*i/^? J-JVim^SMz-. Z 

ft . §^»t200 xatffi««T 1 H$I8B«K L£ . mt L 
fcIE-FLixA/1 £ ftJilEfLfi&JIti . HWWr««tfc:^«F 

[00 28] «BMHLLfc:* flrjgo^-y 

T*WBt«^»BW-* . HKili 3felSft£ -I k 

[0029] hi commmx-i^ mmmM 101. 10 

2<D±t. Wit LfclETL&AJf £ Jtt±IE?Lfn 1 2 0 

0 6fcJ:t/«tefB^l 0 7£ffML£f£. §£>t=2 0 
0 tatffi«JBT 1 B#ra5Ml L£ . IKJPti 1 0 0 n mT'fc 
oft. 

[0030] i^T*. -f^^'y b^sSkti. IBfctt 

•yhT'J^h^Sl 0 9<7)^>y Kl 1 O^RtHiU * 
€s. Si-fe. #feO±d£3M6£*:Ji-eo>£ISIfeo3^ 
^< ktl €i^B*S-^-rS «! b £ V">3 . 
[003 1 ] y?y'i >y h^tCiiUS*. ftH 

^n-^-^ y7*&mzfrrm&f3r&no zbtfx-* 

[ 0 0 3 2 ] 

[0033] »W*«Wfte4lrt»&&* *»<0*s» 2 L 
«HC^*^ : 5ri»^7tii£iStt-S»<rk^j:»). ffimffT' 

WPkoKfljvWfc: J: 0 E L^^co^ae^tb&nrf 
t§k^ri>. 

[0034] m:il^*»fl:-^l«±J«Kttfc:»i, 4 

tzigttGmki!Mfr^*zm6mcom&mim>xB: 
wx'hz. tfz, ^mmm<om±&wibimimt<^m 
tt^wtT^o. tt*Ti>m&<mtt : Fizzv>£o*m 
fttfmvbz. im&xmttmbLxi£. m^Nm 

[0035] mtft («R) Hff^mIIB<*2:^«« 
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i o o 3 6 ] zmmzm&us&Gmtamt lxiz. 

tzlZZnmmft. ptv (iffy (2,5-fxr.i^yb'-i/ 

V) ) Wn#VTJls*^*7*y. PFV (tf>J (2, 

xr-f ^/'J s^/PTj-'ySL wty y 
yt-^op— k o-Vf^y^y y ^*>\ n^H'. 

6 * 1 mttzte 2 «ISLh*a-& LTfflO 4 £ i: 
6. 

[0037] ift^^T-fc^^^tRfl^WT- 
fc4PPV*fctt-€-<oB»*3tf«jffiU^ PPVi^ii 
(ASM) fflr<ol*K#HU *&*v*tt 

«nrc& o . 'O?^^ h-jp&tz * s 
^-ymmzmvx^6. tti. -m^x-hhtz^ 
<miz i>m&9.x'nxmz®.ixrzmmznh z t wx*% 

6. PPV4fci±*<*>RawWi3*u«3fc*» 

^^mttiS^T' t> £>£ fctf> P P V OjSffiiti jETLS AM 
j*SiLT*>8HSSU «te«£O^ELS^£#-S><Ifc 

[ 0 0 3 8 ] $ fcte. il^tflWfcOTWRfcffi^** 
[00393 -T^^*>, «3Kfi«tiJJtC«3e«tmi: L 

m-t&zttfx-zh. mm, ppvf«oj:^Mi 

£ b #T"# & . £ ^(±^3t»^^* J KV^ 

*fc*ittirr4. Ltitf-ox, t«EL*fffli«a>ft 

[0 04 0] &i3. ££TVO*aum»*i:tt* fUK 
[0041] 77 E =|Scaj$il.£ 7th y«x*/Wf— / 



L*?tf>fB1S»*£*«fc:i*LLS £ b ifiX'% h . 
[0042] fM5Jl3fc*fc:fflV^;h.*at3fcfe*i: LT 

ft. zixe>*2mjL±.E&Ltii><?>X'$>^Xi>J;\ / \ 

[0043] ttz. iie&emizm^bti&mfte&b 

M%&Mbmm. <&ft^x'h2>tz&>mmz°jmx'h') . 

[0044]»:w, 01 t^-ri 3 tcWfeWi l o 
8S:#fe5^il 06, »felB3tJil 0 7fej;l«SS 
S10 3«0±{C®J«^-4. £*ttc«k9. #03 
JRftSr»jR"tSW**^>"f . mLmm \ 0 6J3J:lf» 
fe^Bfe« 107fcBHSl05i: <7)g^^SA6T¥ffl-fCi- 

hc\bifix%%>. ztitzxD. ±Tmmfikv->3-h* 
mmizffi<'z b tfx-z h . wfe^ts^MJf itmm-h 
c\bx\ ^mm&^mm&kvmLmmbc?) 
wmmztiwx. n^&xmmmbLxftmL, #e 

[0045] **»*»fejeKJi 1 0 8<mf8Jjmb LX 

itmzm^ix-r, &j£mbLx-mm%xvya-h 
\svcr>*is\sism& : &^'ei'zi-h LT. 8 0*c-ci^ 

BH@% LlOOn mWifi: t>t . 

[0046] &&&tmb LTtiffljtc^y yiv^vvm 
mwx'hhTWJ^isivyivxvy*?, znf&com^ 

mmmz&^>im{t-£mzmh\\Lxi>^\ 
[0047] m.?&Ammm*Mj& u§2>^m:izmb 
Lxa, p b d N oxD-sm^^^rY-^mm 

«c, DSA, T/US^y yy-/Hg#:, Bebq, hV 
rz-yHW*, 7^f>g*, #Jl>y 4 >§§fc. < 

[0048] awwiM^idfc. ^msm^o%2^ 
Kb. WtMnmtmtz . -f ^y ^'x -y h^j^hco^ 
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commit L-TJi, «^3£, T^-ytTVX 

[0049] »*<*tl*J*«) 113^B& 

L, *»WO*«EL»?3i*ft«5*l4. Kfcfil 1 3t 
LTJiAiBWWffjWff* K . &ffi£«J£-$-S&fit 
LT(4, ftU.tfMg« Ag, Al, L i *6fi9«f 

£ t . Mi.tiT7^ U &»*\ C afiOT;^ U 

4. *fc&IK07-y3RftJBjt3aC-C#4. i^4?&Rfc 
fill 1 3{±^#&t3J:^X/N--y^ffi^t«t0^t§^i: 

[00 50] fcfcfc. ^(^ti^Ciil 1 30_h 
fcflMMUO l*»fWS*LTV^Tt «fcV*. £»R4 0 1 
*»JS-T4ifcfc:J:0, HkSl 1 3*Sil^*»3tJil 0 

6. 107, i o am&t. sure £vmfmzm±'t 

Sit tfTZ h . 

[005 1] CicoJ: •p &&&K4 0 1 *>«i£*mi: LT 
«MR4 0 1O»J«»ffii:LTti. «* 
vXi£. o-;U3-ha. ^t7'J- 

[0052] *»Pitf>*«E L*?e>«toHfe(E*JVvC 

iH^tfXrVUxScoyX/UXV'— M 1 tSf&Kl 3 
fcfcfltt* W#litt«J»tr ( V^-^zru-h) 1 5£ 

[0 0 53] JX)\s?\s-Y 1 1 fctaWll 3t<Z>fiBc 

1 9t*R«921 fcJ4ft»P2 3*^L"Ca51L"CV^ 
•£>„ §4>fc. yX;U7V-h 1 11CJ4. 4 9*> 

WtiftytlX^Z. — 3u 'fy;xi7h^»/Kl 0 
£«4. ffi8K) 2 1 te»8li»fc«fc-$-4;fcA*>-f v?3IA 
?L2 7«$iXtV^„ 35»1£1 3<M>-^ 

19t»r^rt*Bi:RS*«<0ffi±fc:i4. IWKSIBJl 9co 

[0054] dOffim^2 9 {4 1 *f?>mfli3 1 <0fB£ 

ft» l . aws t ewp 2 9 tftmizms-tz ± a 

Kfitlft L , HUtffiWff 2 9 L T V * 1 
3 1 -ft 1 3: T *MSfc«lft-*- 4 . ZtllZ^iXJ 

mi 9 <n?m.t>m±-t& . l-^'o x . 4>9mi9n 
<,zm± Ltzm&Mztt M&mtfi&ig <o 2 i&t>m 

3&D2 3£3>LTSL/Vt4. 
[00 55] <5^tw. EttS^2 9-^OiI«£J!P£1-& 



t . KffWP2 9 Ml 3(4t tfc7C<0#ttfcJ5 

4. ^ixniossi 9i>7cco®mi,zm&fcit>-4 y?m 

[ 0 0 5 6 ] yX/H12 5*>flia»fcU4. SSUSS 

<mn&tf<o - nmt 0 £fi&jtt-4fc*>fc:36>f >?m2 

(4, *70i3ptf\J:3fc:fltf.ifN i -fh57;^nx 
[00 57] CKOid&'vy F£fflWC, <yUJ4*fe. 

h. 

[0058] *%BjOW«E L*^*>Kft*Jfe(C4H » 
[0059] mf!effl^!fe«4. -f ^'x -y hffl^<y h'tc 

Wrtwswstwftsaws^s o*-i 7 ojgT-$>i. 

[0060] iOKMWi^S 0«*3fT'S>§ 

ffi^fe^yx;«o«^w^(;*«-i»?iti'tt3& i ii 
jm&mmztt#*&zbtfi>&. :wn^, yx;p 

aW*t. 4fcf»fTllll*« l J«l««>l«<*4. 170 
S k . mm k SX/VfLkvtfBE&mW&l^b 
yX;l^feSST^y-X^X<0Jg1fo&^^L^V^ 

[0061] zzxmfi&tf 0 bit. M&mzmisx 
frfrbot&Zlttzb*. V-yhnm&LtzQMtf. EM 
&mzttL5 OMmy.±cDTtt££.t&Zbt:^o . & 
tz . O^ffi t «4, ig*iSc 7 2 0 0Hz T'5^D± 

d. adrift # 9 14. ±fc:yX/P?L<0j»h.tt!W%-T'* 

Sit tfX' IS. I <03Mfift36* 0 «86Wtv ^5 if MR* 
av . y h ^ >j --y/«-lt 0 s -y h^sC 

t «t h E L3R?<^)tteSWs*«T$-li-4ffll«1fcT*& t 

t^s. mmi"<.>i>x'i,zimm i K)Mmiz 100 0^ 
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[0062]*fc. fltffi^RKOtt&tt 1 cp-2 Ocp-C 

2 0cp£jgi..S>i§-£. yX;P?L*^M«tl^P3^ttai 

[ 0 0 6 3 ] ttz. mdMf&mmffi%l)rf2 Odyne/ 
cur- 7 0 dyne/cm-Cfc & .1 t L < . 2 5 dyne/cm 

~4 0dyne/cm*S < tO»iLV\ Jl^H^ffi5S*^ 

x'<r>*-x#x]&m t: gfeL%wztt>. miVuKomta 

[ 0 0 6 4 ] £ *^£7)W«E LSf^cOgBt^ffifc 

£»£-rsfc?)-e&fufj:<. 2m±ottSc7)a^"ti-o 

[0065] (9gJtH2 ) 132(4. ^BH^^rtiE L* 

[0066] ^mmmx'it. m 1 sdtft t H«eag§* 

SI 0 4±^Hfg«flll 0 1 , 1 0 2. 1 0 3. iSltf 
RS 1 0 5 fcRftfcflL >y 93rtS 

fc^j^6fc*:£?l£feAJi*fcttjEJlJKa* 1 2 0 Sr® 
j£ Lfc . 2 0 0 °Cg5t#B^4>T 2 BSISMfc LfcflW>K 
JP(45 0 nmtfcifc. 

[0067] I?La7J14fcJ4iE?U«3»l*flWW-*ff 

x -y htt&z'i&m-t z>&x'±3i3iimtimti&m%z>. 
[0068] hc. jteiafcw 1 1 raawcf V9 ^'x 

•y b#*tc J: 10 6. HfeSBftf 1072: 

Rft. zn±izn&ft%m i 0 8*»*Lfc. b®i i 

3 ztizx v&twvimE Li^is; 
t tfx-% ti. fr&&±m 106. ft&?gftjf io7,» 
fe^si 0 8. iin 3waw*m» axTmn&j 
mimmmitmmx'hz,. 



[oo69] <mm3 ) ^mmmx-iz. rsjl^jbl 

SrSfflttU ^zyuuX-Xyrtwr^X-ztWRl, 

x-?zmi-t$>mwx'i>. *$&#T'T7X~?z?&kt 

[0070] 4-f . aJHSKuKU >f 5 H*»4>j£4*IMS 

fc»iftU <xca«SP«o i TOMHtht-f y? y** ••/ 

±tfCF4:T7X7*!ig£fl6LT. iKteift^MSKO 
rt. $r*H*±£. P P V|ulB#:SrDM I £ 

SWStifc. o-^S>-12r^b^PPV|ulg*$:. 
DM I fc±j£fl-fc-r4**^S»3-£T>f ^tU -f 
>-^^*x «y hffitTOtffiU^-VJBJSLfe. 1 5 0-C 

cr>*yyym%LZ4 yfJx. v h&t=TttaiK«Lfc. 

[0071 ] -5-<5D±(CC aS200 nmO)P.i¥-C-ElgJD 
JK9»fc: i OSSL. $ /?>^A 1^800n mOffiUTC 

[ 0 0 7 2 ] Mm I TO«ftWiili4 . 8 e V^JgT' 
*>0. jETLSEAJii^(iE?LiS&i*JS«4 . 8~5. 4e 

O^M-C'CO-^ ^y«f>i"e/^ 5 . 7 e V^JKiT' 

y-yy^)Vt^: Y ). &%MbiB[$mmt<r>^*)V*?— 
^•yT* i /jN§<^0. jEftaA^'X A-X (C^iX 
fc. -eO^X^Jf-^*0«V^*SEL*^^S« 

[0073] (^S601J4) 4-f . BXntOKU^f 5 H*» 
^>^4*«IKSr©«L. act=B3R»<OITO«SaLhfc: 
x e ^ 3 - h mzX' U U huyp^atiHL 
)£JKL2 0 O'CfcT 1 BSBHSKLfc. i^tc. $f^M^h 
PPVfilBf*:2rDMI$:±^^i:-r4?§ 

u*?-yMtfLLic. mzm:mmb%&wm±.i,z. □ 
ff&mi&izmmzitx'i y?tt. *y? >/ 

[0074] SS* 2 0 O'CT'2 mSMk t . ftSMb$ 
^0±tcCF47°7X-7X!iSSrJSt^:. ^c. 
^Wt;K'J z?*9+)V7 fUXuycD^i'Uymmzxt' 

yn-hmtzxwftL. 9tm%ittz. *<v±.i,z7 -yitv 

$<btcAlS:800n m«BtWCJtSJiB!!9IMHfe(c J: 0 
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t 0 0 7 5 ] il« I TO<0tt*W»«4 • 8 e VgflrC 
£>>3. iE?LaE7Jii^ijE7Llln^S{i4 . 8-5. 4e 

[00 76] >f^yx7hMfflV^T^-y 
[0077] *<0*6JIL SBt#St «5#tf< . 

[0078] (mmm 5 ) n 3 14. **ib*>*«e 

[0079] *gSfcW?l±, AS 1 Igffifl fc RflUzSB^I 
ttl 0 4±icB***l 0 1 , 1 0 2. 10 3. 

->mfSLLtz&. mm&wrriz. xtyn-^s 

2 0 IMLft. 2 0 0"Ca3S#HM4iT-2^iDlSL 
fcf£C>§IW4 1 0 Onmt'fc^^. 

[0080] jEJLaA»4fcJiIEJLIiB8Jl£*lfc*- Stt 
». iJi^?Kffl«ii:|§Sfe«l fcBfC***». JKR2f8: 

[0081 ] s&t:. jjBsetm tnwzj^wx. 

•y httlz£<Oft-gi%zmi 0 6. ti&ftXMl 0 7£ 
-t^±{c«felteOT 1 0 8S:S1U ( &fi§l 1 

3 *mm-& ZtlZ* "5**WO*«E L3t^ £ 

twx'Zt:. mL&xm io6. i o 7 . # 

filBfcJIl 0 8. &&1 1 3<0ffij£*m. tsXim&Ui 

[0082] xmmmii. mxm-*wto$mm*wf 

[0 0 83] (HS60H6) I25J4. *561^SELS 

[0084] ^mrnrnz-a, t/yxxm 1 04±ca i 



fZ&f&L. 10 1 (jjO . 102(H). 103 
OtXOITOmmmW&ZMtiLLt:. PIS10 5£ 

?L&AJIifc ^{±jE7L^MS 1 2 0 frg?j£ Lfc . ffcSfe® 1 
06 (jf) , 107 (ft) *4 V^x-y h^fci 1 ? 

#JfiU Wfe^Jil O8^xtfy3-hatcJ;0^ 
L/c„ Iftffl 1 3£3t£3g*ft{::4 9R(t. MSG 

[0085] $^>{C. «WW502^7Xi|fl 0 
4tciSja^-;U5 0 3 Sr^-tTH^t-Si 3 fcW9-6*> 

act. ztiZTtuzfytfxmnj; d %^is&tfx 

#ffi^*T\ t*?L5 0 4*»feT8S«Wr^ 5 0 6 £*£A 
U *flMc£t?L5 0 4 ££J?Ltt 5 0 ^ 
vStt^'X 5 0 6 S-f*A U^- lis-th - C ± 0 . *4M9S 

£ ^» . fifTLW 5 0 5 (4. ^v&t4#* 5 0 6 S:^ 

[0086] PiSil 1 3S:^-T-S.|g. ^-h^50 1 

t f tco^ v ■ *y*1rf%.m&im- Stfc80£S*:-r. 

1 ^<7)ff«f- h^5 0 1 wmftSrS 

T?:IotISti(:l'IIL. IflEi/^wciti 

[0087] IKff£'t?->iftCT*£ffjP*t>feti>. 
MiOTISTt-jfc. *>t. #aW45VJaT^)fi 
«ET-t 1 0 0Cd/m2 JiLhOWS^t^tLTt. t'^ 

Wft 1 0-f Vf-JajK0*BiB<0*«E 

[0088] *^HJc7)T -f T'-T h 'J 7XMSE L 
«^a^±l2HJfe^JTi4. X-f LTS 

[0089] ^Jt, lBSlCO#X-f -yj-yrmTizi 
|gl 3 l<0«fflfc:j6tTfi^HWl 3 20m{a?-^l/>' 

hmmh7y : Jx?i4 3iz{KmL. xvyvrnwiY? 
yvx? 1 4 3(4. &mnm 133 tasms 1 4 1 1 
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[0090] mz. *w*o*«e Lmttm^tz;*"/ 

y/V h y ?X (M? h 'J ? A) SAKE LSiMSK 

«EL«^ili, **EL*ffcS»-*-4IRfc:, @W 
«l=»*StLfcjtat«S 5 3 fcflt9«S 5 4 fc t>K 
EL$f 5 2Sr^LT5:vHcil3c-r?.J; dIES£*rC^ 
4. 

[00 92] ^Oio^-y^Vhy^^.M^iBlS 
tt. 'WXWfcjQMS 3 U ZOOeS. 

5 3 £SliR-f 4HL #H*t=»JG*-4fi-9Wi 5 4 

SriBffitt 3 > V a -y 5 5 lz X 0 MffS fi4 . 
[ 0 0 9 3 ] sSrti . y/fflB^CIi # V- 

:fx4. 

[00 94] 111 0fcjt£Sfil 3fcJ:t/«#m®14 

2k 3l«S*t*v«fc«|ft3Hmt«EJaTO«EVn 
[0095] 111 Otcfcwc. Tf liltlfmiSI£*L 

xv->4. :;-eaf*-f^-Jti/i ooTWLfc 

<9fife?Bft±. KWE2 0VT100Cd/m2 0 
0. Vfcofc. 
[00 9 6] 

[Hi ] ^m^^mELm^com^mi^-rmmm 

T<&4. 

[H2 ] *^BJ(0^raEL*^<7)jet^rffi$-*-rBrHE 

[H3 ] *f^1M8E L3R^<^HJt*ffi**i«iBH 
T£>4. 

[04 ] *mi<o^ELmvmwe>ffi&%mffi®x'h 
4. 

[05 3 #*DI<0*«E L*5j^tf>fi#*r»rffliHTJb 
4. 

[06 ] *JWBW*»EL3|6^D«afc:fflV^*L*-f > 



T'$>4. 

[07 3 ^JHIWttlELaif^WltefflV^iii-f >- 
?^*x -y Mflru y^^-y HoyX;PSP^BrH0Tfc 
4. 

[08] *^B^*«EL«^S^-^Sr^-r0TS> 
4. 

[09] *minimELmm!iW<?)n®*w;-t®®m 
r&4. 

[0io] *^Bjw^r«EL^sgs<o!BfistErnir$ii 
4«ff<«&»o-^srr0-e*> 4 . 

[^^gJBH] 

1 Q ~AV?i?s.-v hm^-y V 

1 l-yX;P7*P-h 

1 

1 

1 9---T 

2 1-iSSO 

2 5-7X;H ! L 

2 6-flM 

2 7---f y^^AH, 

2 9-JEB3R7' 
3 1-mfli 

3 3--7X/« 

5 2-tiELIf 
5 3-^3E«S 
5 4—B#^ffi 
5 5-a>bn-7 
1 0 l-B3l«Bi (#) 
10 2-IStt (IS) 

10 4-a<DHH8 
1 0 5 -Hfi 

i oe-mm (*) 

1 0 7-IBflf (») 
1 0 8-~9tm (») 

l l o-"f y?i/'i7K7f' 
1 1 3-HtS 
1 3 1- 

1 3 2-<l#«ffi 

133-*WB 

14 1 -"li^ltli 

1 4 2- -X-f 7 f>y'TFT 

14 3-«l/yhTFT 

1 2 0-iE?La7Ji*^{ijE7L^iMJi 

4 0 1-ftKK 

5 0 1- VN'^^-ry 
5 0 2-HMHBt 
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5 0 3-i*—)V 
5 0 4-#t?L 



[Bin 



5 0 5 

[132] 



101 

~4- 



106 

X 



—f- 

101 



102 

-4— 



103 

-f— 



JwW04 



101 tOZ /03 I |£>4 



-Z° 7 
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